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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the detection 
accuracy of an injection force by a method wherein a 
load detecting means is provided between a first 
supporting member and a second supporting member. 
SOLUTION: In an injection process, the rotation of an 
injecting motor 82 is directly transmitted to a ball screw 
shaft and spline shaft unit 98. In addition, an injection 
force developed in a screw 22 is transmitted through a 
driven side pulley 88 to a load cell 105 so as to be 
detected. Since this load cell 105 is mounted to a 
supporting plate 84, no torque is applied to the load cell 
105 as the screw 22 and the driven side pulley 88 rotate. 
Further, since the load cell 105 is connected through a 
bearing box 13 to the ball screw shaft and spline shaft 
unit 98, no torque is applied to the load cell 105 as the 
ball screw shaft and spline shaft unit 98. Accordingly, the 
detection accuracy of the injection force by the load cell 
can be enhanced. 



JP,200(M)06220,A [CLAIMS] 


1/1 ^-v 


* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1]An ejection device comprising: 

(a) A cylinder member. 

(b) An injection member allocated in this cylinder member enabling a free attitude. 

(c) The 1st support member that supports this injection member enabling free rotation. 

(d) A transmission shaft provided with a rotation transmitting section with which it connects with 
a driving means relatively to the (e) aforementioned injection member enabling free rotation and 
which rotation of said driving means is delivered, and a movement directional change part which 
changes rotational movement into a straight-line motion, (f) the 2nd support member that 
permits relative rotating of said injection member and a transmission shaft, and (g) — a load 
detecting means allocated between said 1st support member and the 2nd support member. 

[Claim 2]The ejection device comprising according to claim 1: 

(a) A motor for measuring. 

(b) A transmission means which transmits rotation of this motor for measuring to said injection 
member. 


[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to an ejection device. 
[0002] 

[Description of the Prior Art]Mold goods can be obtained now by ejecting the resin which it is 
heated and carried out melting into the heating cylinder in the injection molding machine with 
high voltage, filling up the cavity space of a metallic mold device with it (****), and cooling and 
solidifying it in this cavity space conventionally. 

[0003]Said injection molding machine has a mold clamp device and an ejection device, said mold 
clamp device is provided with a fixed platen and a movable platen, and when the cylinder for 
mold clamps makes a movable platen move, mold closing, eye a mold clamp, and a mold opening 
are performed. On the other hand, said ejection device is provided with the heating cylinder to 
which melting of the resin supplied from the hopper is heated and carried out, and the ejection 
nozzle which ejects the resin which carried out melting, and a screw is allocated in said heating 
cylinder, enabling an attitude free [ rotation ] and free. And by advancing this screw, resin is 
ejected from an ejection nozzle and measuring of resin is performed by retreating a screw. 
[0004]By the way, in order to make said screw move, the ejection device of the electromotive 
injection molding machine which uses an electric motor is provided. Drawing 2 is a schematic 
diagram of the ejection device of the conventional electromotive injection molding machine. In a 
figure, 2 is an ejection device, 4 is an injection unit frame, the heating cylinder 21 is fixed ahead 
of this injection unit frame 4 (left in a figure), and the ejection nozzle 21a is allocated by the 
front end (left end in a figure) of this heating cylinder 21. And while the hopper 21b is allocated 
by said heating cylinder 21, The screw 20 is allocated in the heating cylinder 21, enabling an 
attitude (it moves to the longitudinal direction in a figure) free [ rotation ] and free, and the back 
end (right end in a figure) of this screw 20 is supported by the support member 5, enabling free 
rotation. 

[0005]The motor 6 for measuring with a deceleration mechanism is attached to this support 
member 5, and rotation of this motor 6 for measuring is transmitted to said screw 20 via the 
timing belt 7a. While the ball screw shaft 8 is supported in parallel with the screw 20, enabling 
free rotation, the back end of this ball screw shaft 8 can be connected with the motor 9 for 
ejection with a deceleration mechanism via the timing belt 7b, and can rotate the ball screw 
shaft 8 by this motor 9 for ejection. And you are made to screw the front end of this ball screw 
shaft 8 with the ball nut 5a fixed to the support member 5. Therefore, said motor 9 for ejection 
can be driven and the ball nut 5a can be moved to shaft orientations by rotating the ball screw 
shaft 8 via the timing belt 7b. The load cell 5b is allocated between said support member 5 and 
the ball nut 5a. 

[0006]If the rotation generated by driving the motor 6 for measuring in the ejection device 2 of 
said composition at the time of a metering process is transmitted to the screw 20 via the timing 
belt 7a, By supplying resin from the inside of the hopper 21b, while this screw 20 is retreated 
only to the specified quantity (it moves to the right direction in a figure), this resin is heated in 
the heating cylinder 21, melting is carried out, and they are ** (**) **** to the front of said 
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screw 20. 

[0007]If the rotation generated by driving the motor 9 for ejection at the time of an injection 
process is transmitted to the ball screw shaft 8 via the timing belt 7b f While said ball nut 5a and 
the support member 5 are advanced with rotation of said ball screw shaft 8 (it moves to the left 
in a figure), Said screw 20 is also advanced and the cavity space of the metallic mold device 
which is not illustrated from the ejection nozzle 21a is filled up with the resin collected ahead of 
this screw 20. 

[0008]And the power, i.e., the ejection power generated on the screw 20, of advancing the ball 

nut 5a is detected by the load cell 5b at this time. 

[0009] 

[Problem(s) to be Solved by the Invention]However, in said conventional ejection device 2, since 
said ejection power is generated with rotating the ball screw shaft 8, the torque corresponding to 
the screwing angle of the ball screw shaft 8 and the ball nut 5a is added to said ball nut 5a. 
Therefore, the detecting accuracy of the ejection power by the load cell 5b will become low. 
[0010]This invention solves the problem of said conventional ejection device, and an object of 
this invention is to provide the ejection device which can make detecting accuracy of ejection 
power high. 
[0011] 

[Means for Solving the Problem]Therefore, an injection member allocated in a cylinder member 
and this cylinder member in an ejection device of this invention enabling a free attitude, It 
connects with the 1st support member that supports this injection member enabling free 
rotation, and a driving means relatively to said injection member, enabling free rotation, It has the 
load detecting means allocated between the 2nd support member that permits relative rotating 
of a transmission shaft provided with a rotation transmitting section which rotation of said 
driving means is delivered, and a movement directional change part which changes rotational 
movement into a straight-line motion, and said injection member and a transmission shaft, and 
said 1st support member and the 2nd support member. 

[0012]In other ejection devices of this invention, it has further a motor for measuring, and a 
transmission means which transmits rotation of this motor for measuring to said injection 
member. 
[0013] 

[Embodiment of the Invention] Hereafter, it explains in detail, referring to drawings for an 
embodiment of the invention. Drawing 1 is a sectional view of the built in motor type ejection 
device in a 1st embodiment of this invention. In a figure, 12 is a heating cylinder as a cylinder 
member, and the ejection nozzle 12a is allocated by the front end (left end in a figure) of this 
heating cylinder 12; The screw 22 as an injection member is allocated in said heating cylinder 12, 
enabling an attitude (it moves to the longitudinal direction in a figure) free [ rotation ] and free. 
[0014]And while this screw 22 has the screw head 22a in the front end, the inside of said heating 
cylinder 12 is extended back (right direction in a figure), and the bearing box 13 as 2nd support 
member is fixed to the back end (right end in a figure). The spiral flight 23 is formed in the 
circumference of said screw 22, and the slot 26 is formed between these flights 23. 
[0015]And the resin supplying port which is not illustrated is formed in the set-up part in said 
heating cylinder 12, and the hopper which is not illustrated in this resin supplying port is 
allocated. Said resin supplying port is formed in the part corresponding to the rear end part of 
said slot 26 in the state where the screw 22 was put on the method of the foremost in the 
heating cylinder 12 (left in a figure). The heater which is not illustrated is allocated around said 
heating cylinder 12. 

[001 6]If only the specified quantity is retreated at the time of a metering process, rotating said 
screw 22 (it moves to the right direction in a figure), It is supplied in the heating cylinder 1 2 by 
which resin of the pellet type was heated with said heater from the inside of said hopper, and 
melting of this resin is heated and carried out, and it is advanced in the inside of the slot 26 (it 
moves to the left in a figure). And the resin made to carry out melting for one shot ahead [ of 
said screw head 22a ] is collected. 

[0017]Next, if it is made to move forward at the time of an injection process, without rotating 
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said screw 22, the resin collected ahead of said screw head 22a will be ejected from the ejection 
nozzle 12a, and the cavity space of the metallic mold device which is not illustrated will be filled 
up with it By the way, behind said heating cylinder 12, the actuator 15 for rotating said screw 22 
or making it move is allocated. This actuator 15 is provided with the motor 81 for measuring 
allocated to the frame 17 and this frame 17 enabling free movement, and the motor 82 for 
ejection as a driving means fixed to said frame 17, and this motor 82 for ejection and the screw 
22 are allocated on the same axis. 

[0018]The guide bar 83 prolonged in parallel with said screw 22 is allocated by said frame 17, and 
said motor 81 for measuring is moved to it along with this guide bar 83. Therefore, while the 
support plate 84 as 1st support member is allocated to said guide bar 83, enabling free sliding 
and the motor 81 for measuring is attached to said support plate 84, the follower side belt pulley 
88 is supported by the bearing 106, enabling free rotation. 

[0019]The driving side pulley 86 is fixed to the output shaft 85 of said motor 81 for measuring, 
and the timing belt 89 is stretched between this driving side pulley 86 and said follower side belt 
pulley 88. And the bearing box 13 is attached to the rear face (right face in a figure) of said 
support plate 84 via the load cell 105 as a load detecting means. A transmission means is 
constituted by the driving side pulley 86, the follower side belt pulley 88, and the timing belt 89. 
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[Field of the InventionjThis invention relates to an ejection device. 
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PRIOR ART 


[Description of the Prior Art]MoId goods can be obtained now by ejecting the resin which it is 
heated and carried out melting into the heating cylinder in the injection molding machine with 
high voltage, filling up the cavity space of a metallic mold device with it (****), and cooling and 
solidifying it in this cavity space conventionally. 

[0003]Said injection molding machine has a mold clamp device and an ejection device, said mold 
clamp device is provided with a fixed platen and a movable platen, and when the cylinder for 
mold clamps makes a movable platen move, mold closing, eye a mold clamp, and a mold opening 
are performed. On the other hand, said ejection device is provided with the heating cylinder to 
which melting of the resin supplied from the hopper is heated and carried out, and the ejection 
nozzle which ejects the resin which carried out melting, and a screw is allocated in said heating 
cylinder, enabling an attitude free [ rotation ] and free. And by advancing this screw, resin is 
ejected from an ejection nozzle and measuring of resin is performed by retreating a screw. 
[0004]By the way, in order to make said screw move, the ejection device of the electromotive 
injection molding machine which uses an electric motor is provided. Drawing 2 is a schematic 
diagram of the ejection device of the conventional electromotive injection molding machine. In a 
figure, 2 is an ejection device, 4 is an injection unit frame, the heating cylinder 21 is fixed ahead 
of this injection unit frame 4 (left in a figure), and the ejection nozzle 21a is allocated by the 
front end (left end in a figure) of this heating cylinder 21. And while the hopper 21b is allocated 
by said heating cylinder 21, The screw 20 is allocated in the heating cylinder 21, enabling an 
attitude (it moves to the longitudinal direction in a figure) free [ rotation ] and free, and the back 
end (right end in a figure) of this screw 20 is supported by the support member 5, enabling free 
rotation. 

[0005]The motor 6 for measuring with a deceleration mechanism is attached to this support 
member 5, and rotation of this motor 6 for measuring is transmitted to said screw 20 via the 
timing belt 7a. While the ball screw shaft 8 is supported in parallel with the screw 20, enabling 
free rotation, the back end of this ball screw shaft 8 can be connected with the motor 9 for 
ejection with a deceleration mechanism via the timing belt 7b, and can rotate the ball screw 
shaft 8 by this motor 9 for ejection. And you are made to screw the front end of this ball screw 
shaft 8 with the ball nut 5a fixed to the support member 5. Therefore, said motor 9 for ejection 
can be driven and the ball nut 5a can be moved to shaft orientations by rotating the ball screw 
shaft 8 via the timing belt 7b. The load cell 5b is allocated between said support member 5 and 
the ball nut 5a. 

[0006]If the rotation generated by driving the motor 6 for measuring in the ejection device 2 of 
said composition at the time of a metering process is transmitted to the screw 20 via the timing 
belt 7a, By supplying resin from the inside of the hopper 21b, while this screw 20 is retreated 
only to the specified quantity (it moves to the right direction in a figure), this resin is heated in 
the heating cylinder 21, melting is carried out, and they are ** (**) **** to the front of said 
screw 20. 

[0007]If the rotation generated by driving the motor 9 for ejection at the time of an injection 
process is transmitted to the ball screw shaft 8 via the timing belt 7b, While said ball nut 5a and 
the support member 5 are advanced with rotation of said ball screw shaft 8 (it moves to the left 
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in a figure), Said screw 20 is also advanced and the cavity space of the metallic mold device 
which is not illustrated from the ejection nozzle 21a is filled up with the resin collected ahead of 
this screw 20. 

[0008]And the power, i.e., the ejection power generated on the screw 20, of advancing the ball 
nut 5a is detected by the load cell 5b at this time. 


[Translation done.] 
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EFFECT OF THE INVENTION 

[Effect of the Invention]In [ according to / as explained to details above / this invention ] an 
ejection device, A cylinder member and the injection member allocated in this cylinder member 
enabling a free attitude, It connects with the 1st support member that supports this injection 
member enabling free rotation, and a driving means relatively to said injection member, enabling 
free rotation, It has the load detecting means allocated between the 2nd support member that 
permits the relative rotating of the transmission shaft provided with the rotation transmitting 
section which rotation of said driving means is delivered, and the movement directional change 
part which changes rotational movement into a straight-line motion, and said injection member 
and a transmission shaft, and said 1st support member and the 2nd support member. 
[0041]In this case, if rotation of said driving means is transmitted to a transmission shaft via a 
rotation transmitting section, rotational movement will be changed into a straight-line motion by 
the movement directional change part, said injection member will be advanced, and ejection will 
be performed. At this time, ejection power is detected by a load detecting means. And since said 
load detecting means is allocated between said 1st support member and the 2nd support 
member, torque is not added to a load detecting means with rotation of an injection member. 
Since said load detecting means is connected with a transmission shaft via the 2nd support 
member, torque is not added to a load detecting means with rotation of a transmission shaft. 
[0042]Therefore, detecting accuracy of the ejection power by a load detecting means can be 
made high. 


[Translation done.] 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention]However, in said conventional ejection device 2, since 
said ejection power is generated with rotating the ball screw shaft 8, the torque corresponding to 
the screwing angle of the ball screw shaft 8 and the ball nut 5a is added to said ball nut 5a. 
Therefore, the detecting accuracy of the ejection power by the load cell 5b will become low. 
[0010]This invention solves the problem of said conventional ejection device, and an object of 
this invention is to provide the ejection device which can make detecting accuracy of ejection 
power high. 


[Translation done.] 
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MEANS 


[Means for Solving the Problem]Therefore f an injection member allocated in a cylinder member 
and this cylinder member in an ejection device of this invention enabling a free attitude, It 
connects with the 1st support member that supports this injection member enabling free 
rotation, and a driving means relatively to said injection member, enabling free rotation, It has the 
load detecting means allocated between the 2nd support member that permits relative rotating 
of a transmission shaft provided with a rotation transmitting section which rotation of said 
driving means is delivered, and a movement directional change part which changes rotational 
movement into a straight-line motion, and said injection member and a transmission shaft, and 
said 1st support member and the 2nd support member. 

[0012]In other ejection devices of this invention, it has further a motor for measuring, and a 
transmission means which transmits rotation of this motor for measuring to said injection 
member. 
[0013] 

[Embodiment of the Invention]Hereafter, it explains in detail, referring to drawings for an 
embodiment of the invention. Drawing 1 is a sectional view of the built in motor type ejection 
device in a 1 st embodiment of this invention. In a figure, 12 is a heating cylinder as a cylinder 
member, and the ejection nozzle 12a is allocated by the front end (left end in a figure) of this 
heating cylinder 12. The screw 22 as an injection member is allocated in said heating cylinder 12, 
enabling an attitude (it moves to the longitudinal direction in a figure) free [ rotation ] and free. 
[0014]And while this screw 22 has the screw head 22a in the front end, the inside of said heating 
cylinder 12 is extended back (right direction in a figure), and the bearing box 13 as 2nd support 
member is fixed to the back end (right end in a figure). The spiral flight 23 is formed in the 
circumference of said screw 22, and the slot 26 is formed between these flights 23. 
[001 5]And the resin supplying port which is not illustrated is formed in the set-up part in said 
heating cylinder 12, and the hopper which is not illustrated in this resin supplying port is 
allocated. Said resin supplying port is formed in the part corresponding to the rear end part of 
said slot 26 in the state where the screw 22 was put on the method of the foremost in the 
heating cylinder 12 (left in a figure). The heater which is not illustrated is allocated around said 
heating cylinder 12. 

[001 6]lf only the specified quantity is retreated at the time of a metering process, rotating said 
screw 22 (it moves to the right direction in a figure), It is supplied in the heating cylinder 12 by 
which resin of the pellet type was heated with said heater from the inside of said hopper, and 
melting of this resin is heated and carried out, and it is advanced in the inside of the slot 26 (it 
moves to the left in a figure). And the resin made to carry out melting for one shot ahead [ of 
said screw head 22a ] is collected. 

[001 7]Next, if it is made to move forward at the time of an injection process, without rotating 
said screw 22, the resin collected ahead of said screw head 22a will be ejected from the ejection 
nozzle 12a, and the cavity space of the metallic mold device which is not illustrated will be filled 
up with it. By the way, behind said heating cylinder 12, the actuator 15 for rotating said screw 22 
or making it move is allocated. This actuator 15 is provided with the motor 81 for measuring 
allocated to the frame 17 and this frame 17 enabling free movement, and the motor 82 for 
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ejection as a driving means fixed to said frame 1 7, and this motor 82 for ejection and the screw 
22 are allocated on the same axis. 

[0018]The guide bar 83 prolonged in parallel with said screw 22 is allocated by said frame 17, and 
said motor 81 for measuring is moved to it along with this guide bar 83. Therefore, while the 
support plate 84 as 1st support member is allocated to said guide bar 83, enabling free sliding 
and the motor 81 for measuring is attached to said support plate 84, the follower side belt pulley 
88 is supported by the bearing 106, enabling free rotation. 

[0019]The driving side pulley 86 is fixed to the output shaft 85 of said motor 81 for measuring, 
and the timing belt 89 is stretched between this driving side pulley 86 and said follower side belt 
pulley 88. And the bearing box 13 is attached to the rear face (right face in a figure) of said 
support plate 84 via the load cell 105 as a load detecting means. A transmission means is 
constituted by the driving side pulley 86, the follower side belt pulley 88, and the timing belt 89. 
[0020]On the other hand, said motor 82 for ejection comprises the rotor 92 allocated in the inner 
circumference side of the stator 91 fixed to said frame 17, and this stator 91, and this rotor 92 is 
supported to the frame 1 7, enabling free rotation. Therefore, the rotor shaft 93 in the air is 
inserted and fixed to said rotor 92, and the both ends of this rotor shaft 93 are supported by the 
frame 17 by the bearings 94 and 95, respectively. 

[0021]The bearings 96 and 97 are allocated in said bearing box 13, The screw 22, and the ball 
screw shaft and castellated-shaft unit 98 as a transmission shaft are relatively connected by 
these bearings 96 and 97, enabling free rotation, The ball nut 99 fixed to said frame 1 7 and the 
ball screw shaft part 98a formed in the first portion of said ball screw shaft and castellated-shaft 
unit 98 are made to screw. The movement directional change part which changes rotational 
movement into a straight-line motion is constituted by this ball screw shaft part 98a. 
[0022]Therefore, the rotation generated by driving said motor 81 for measuring in the metering 
process, It is transmitted to the driving side pulley 86, the timing belt 89, the follower side belt 
pulley 88, and the screw 22 in order, while the screw 22 rotates, it is retreated, and resin for one 
shot is collected ahead of the screw head 22a. In this case, since the screw 22, and a ball screw 
shaft and a castellated-shaft unit 98 are relatively connected via the support plate 84, the load 
cell 105, and the bearing box 13, enabling free rotation, Although the rotation transmitted to the 
follower side belt pulley 88 is not transmitted to a ball screw shaft and the castellated-shaft unit 
98, the pressure of resin in the heating cylinder 12 is transmitted to a ball screw shaft and the 
castellated-shaft unit 98 via the support plate 84, the load cell 105, and the bearing box 13. 
Therefore, the screw 22 is also retreated by retreating, while a ball screw shaft and the 
castellated-shaft unit 98 rotate. When retreating this screw 22, the pressure of resin is resisted 
and back pressure is applied to the screw 22. 

[0023]On the other hand, it can be made to move forward by supplying the current of 
predetermined frequency to the stator 91 in said motor 82 for ejection, without rotating said 
screw 22. Therefore, the locking member 101 almost annular in the center inside said rotor shaft 
93 is fixed, and you are made for the spline 102 formed in the inner circumference of this locking 
member 101 and the spline shaft part 98b formed in the latter half part of said ball screw shaft 
and castellated-shaft unit 98 to be engaged. The rotation transmitting section which rotation of 
the motor 82 for ejection is delivered is constituted by this spline shaft part 98b. 
[0024]Therefore, in an injection process, the rotation generated by driving said motor 82 for 
ejection is transmitted to the rotor shaft 93, the locking member 101, and a ball screw shaft and 
a castellated-shaft unit 98 in order. And since said ball nut 99 is being fixed to the frame 17, the 
screw 22 is also advanced by moving forward, while a ball screw shaft and the castellated-shaft 
unit 98 rotate. At this time, the ejection power generated by the screw 22 is transmitted to the 
load cell 105 via the follower side belt pulley 88, and is detected by this load cell 105. 
[0025]Thus, inertia can be made small while being; able to make mechanical efficiency high, since 
direct transmission of a deceleration mechanism, the belt pulley, etc. is carried out to a ball 
screw shaft and the castellated-shaft unit 98 via rotation of the motor 82 for ejection. As a 
result, in an injection process, while being able to shorten time required to start or change an 
injection speed, torque required to start or change an injection speed can be made small. Time 
required for the change to a dwelling process from an injection process can be shortened. 
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[0026]said locking member 101 — the inside of the rotor shaft 93 — since it is mostly allocated 
^ in the center, the spline shaft part 98b can be made to move in the inside of the rotor 92 And 
' m the driving side pulley 86 for transmitting rotation of the motor 81 for measuring to the screw 22, 

the follower side belt pulley 88, and the timing belt 89 can be allocated in piles with the bearing 

box 13 in shaft orientations. Therefore, the axial dimension of a built in motor type ejection 

device can be made small. 

[0027]And since said load cell 105 is attached to the support plate 84, torque is not added to 
the load cell 105 with rotation of the screw 22 and the follower side belt pulley 88. Since said 
load cell 105 is connected with a ball screw shaft and the castellated-shaft unit 98 via the 
bearing box 13, torque is not added to the load cell 105 with rotation of a ball screw shaft and 
the castellated-shaft unit 98. 

[0028]Therefore, detecting accuracy of the ejection power by the load cell 1 05 can be made 
high. Next, a 2nd embodiment of this invention is described. Drawing 3 is a sectional view of the 
built in motor type ejection device in a 2nd embodiment of this invention. 

[0029]In a figure, the water cooled jacket in which 181 was attached to the front plate and 182 
was attached to this front plate 181, and 223 are rear cases, and this rear case 223 comprises 
the wrap end plates 224 and 225 in the both ends of the tubed part 226 and this tubed part 226. 
The motor 145 for ejection as a driving means is allocated in said rear case 223. 
[0030]And the screw which is not illustrated as an injection member and the guide bar 183 
prolonged in parallel are allocated between the front plate 181 and the end plate 224, and the 
motor 201 for measuring is moved along with this guide bar 183. Therefore, the support plate 184 
as 1st support member is allocated to said guide bar 183, enabling free sliding, and the motor 201 
for measuring is attached to said support plate 184. It is allocated on a different parallel axis 
from this motor 201 for measuring, and said screw, and said motor 145 for ejection and said 
screw are allocated on the same axis. 

[0031]The driving-side gear 203 is attached to the output shaft 202 of said motor 201 for 
measuring, and, as for ** (**), this driving-side gear 203 and the idle gear 204 supported by the 
front case which is not illustrated enabling free rotation are put together. And the follower side 
gear 205 is allocated by said support plate 184 via the bearings 213 and 214, enabling free 
rotation, and said idle gear 204 gear with said follower side gear 205. Therefore, the rotation 
generated by driving said motor 201 for measuring is transmitted to the rod 114 via the driving- 
side gear 203, the idle gear 204, and the follower side gear 205. A transmission means is 
constituted by the driving-side gear 203, the idle gear 204, and the follower side gear 205. 
[0032]The bearing box 231 as 2nd support member is allocated in the rear face (right face in a 
figure) of said support plate 184 via the load cell 105 as a load detecting means. And it can be 
made to move forward by driving said motor 145 for ejection, without rotating said screw (it 
moves to the left in a figure). Therefore, the bearings 166 and 167 and the thrust bearing 168 are 
allocated in said bearing box 231, The front end (left end in a figure) of the ball screw shaft and 
the castellated-shaft unit 165 as a transmission shaft is supported by said bearings 166 and 167, 
enabling free rotation, and thrust loading can receive by said thrust bearing 168. The ball nut 169 
is fixed to the front face (left surface in a figure) of said end plate 224, and this ball nut 169 and 
the ball screw shaft part 123 formed in the first portion of a ball screw shaft and the 
castellated-shaft unit 165 are made to screw. The movement directional change part which 
changes rotational movement into a straight-line motion is constituted by this ball screw shaft 
part 123 and the ball nut 169. 

[0033]The tubed locking member 121 is attached to the back end (right end in a figure) of the 
rotor shaft 1 57, and it extends from the rear end part of said rotor shaft 157, applying this 
locking member 121 in the center mostly, and the spline 122 is formed in the front end of inner 
circumference. And spline connection of said locking member 121 and the spline shaft part 124 
formed in the latter half part of a ball screw shaft and the castellated-shaft unit 165 is carried 
out via this spline 122. Namely, a ball screw shaft and the castellated-shaft unit 165 are 
supported by the bearing box 231 by the bearings 153 and 154 via the locking member 121 and 
the rotor shaft 157 in the back end in the front end, enabling respectively free rotation. The 
rotation transmitting section which rotation of the motor 145 for ejection is delivered is 
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constituted by said spline shaft part 124. 

[0034]And the end cap 131 is fixed to the back end of said rotor shaft 157, this end cap 131 
seals the inside of said rotor shaft 157, and the foreign matter etc. which are not illustrated in 
the rotor shaft 157 are prevented from advancing. The encoder 132 is attached to said end cap 
131, and direct detection of the number of rotations of a ball screw shaft and the castellated- 
shaft unit 165 is carried out by this encoder 132. Therefore, in the control section which is not 
illustrated, the position of a ball screw shaft and the castellated-shaft unit 165 is computable 
based on the number of rotations of said ball screw shaft and castellated-shaft unit 165. 
[0035]In this case, rotation of the rotor 149 is transmitted to a ball screw shaft and the 
castellated-shaft unit 165 via the rotor shaft 157 and the locking member 121, Rotational 
movement is changed into a straight-line motion by said ball screw shaft part 123 and the ball 
nut 169, and a ball screw shaft and the castellated-shaft unit 165 are made to move with them. 
Therefore, by driving said motor 145 for ejection and rotating the rotor 149, a ball screw shaft 
and the castellated-shaft unit 165 can be advanced, and a screw can be advanced. Thus, it can 
eject. 148 is a stator. 

[0036]Next, operation of the ejection device of said composition is explained. First, the rotation 
generated by driving said motor 201 for measuring in the metering process, It is transmitted to 
the driving-side gear 203, the idle gear 204, the follower side gear 205, the rod 114, and a screw 
in order, while a screw rotates, it is retreated, and it is accumulated ahead of [ resin for one shot 
is not illustrated ] a screw head. In this case, since the screw, and a ball screw shaft and a 
castellated-shaft unit 165 are relatively connected via the rod 1 14, the follower side gear 205, 
the support plate 184, the load cell 105, and the bearing box 231, enabling free rotation, Although 
the rotation transmitted to the follower side gear 205 is not transmitted to a ball screw shaft and 
the castellated-shaft unit 165, The pressure of resin in the heating cylinder which is not 
illustrated is transmitted to a ball screw shaft and the castellated-shaft unit 165 via the rod 114, 
the follower side gear 205, the support plate 184, the load cell 105, and the bearing box 231. 
Therefore, a screw is also retreated by retreating, while a ball screw shaft and the castellated- 
shaft unit 165 rotate (it moves to the right direction in a figure). When retreating this screw, the 
pressure of resin is resisted and back pressure is applied to a screw. 

[0037]On the other hand, in an iru'ection process, the rotation rotated by driving said motor 145 
for ejection is transmitted to the rotor shaft 157, the locking member 121, and a ball screw shaft 
and a castellated-shaft unit 165 in order. And since said ball nut 169 is being fixed to the end 
plate 224, a screw is also advanced by moving forward, while a ball screw shaft and the 
castellated-shaft unit 165 rotate. 

[0038]In this embodiment, since said load cell 105 is attached to the support plate 184, torque is 
not added to the load cell 105 with rotation of a screw and the follower side gear 205. Since said 
load cell 105 is connected with a ball screw shaft and the castellated-shaft unit 165 via the 
bearing box 231, torque is not added to the load cell 105 with rotation of a ball screw shaft and 
the castellated-shaft unit 165. 

[0039]Therefore, detecting accuracy of the ejection power by the load cell 105 can be made 
high. In said each embodiment, although the screw is used as an injection member, it can replace 
with a screw and a plunger can also be used. This invention is not limited to said embodiment, 
and it is possible to make it change variously based on the meaning of this invention, and it does 
not eliminate them from the range of this invention. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view of the built in motor type ejection device in a 1st embodiment of 
this invention. 

[Drawing 2]I t is a schematic diagram of the ejection device of the conventional electromotive 
injection molding machine. 

[Drawing 3] It is a sectional view of the built in motor type ejection device in a 2nd embodiment 
of this invention. 
[Description of Notations] 

12 Heating cylinder 

13 and 231 Bearing box 
22 Screw 

81 and 201 Motor for measuring 

82 and 145 Motor for ejection 
84 and 184 Support plate 

86 Driving side pulley 

88 Follower side belt pulley 

89 Timing belt 

98, 165 ball screw shafts and a castellated-shaft unit 
98a, 123 ball screw shaft parts 
98b, 124 spline shaft parts 
99 and 169 Ball nut 
1 05 Load cell 

203 Driving-side gear 

204 Idle gear 

205 Follower side gear 


[Translation done.] 


JP,2000-006220,A [DRAWINGS] 


1/2 ^-v 


* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DRAWINGS 


[Drawing 1] 


/5 



[Drawing 3] 
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